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Plaque Using Ultrasonic Plaque Image Analysis
Salem M.K., Bown M.J., Sayers R.D., West K., Moore D., Nicolaides A.,
Robinson T.G., Naylor A.R. Eur J Vasc Endovasc Surg 2014;48:118-25.
Objectives: In patients with carotid stenosis the risk of stroke is
highest in the ﬁrst few days after onset of symptoms and it is low in
asymptomatic patients. The ability to identify patients with a high (or
low) probability of having a histologically unstable plaque might become
a complimentary method that can reﬁne the indications for surgical
intervention.
Methods: Two histopathologists, using validated American Heart As-
sociation criteria, independently graded plaques harvested during carotid
endarterectomy. Preoperative Duplex images were independently assessed
for juxtaluminal black area, plaque type, plaque area, and grey-scale median
(GSM) following image normalization. Logistic regression analysis was then
performed to create a model for predicting predominantly histologically un-
stable or stable plaques.
Results: A total of 126 patients were included in the study. Based
on the presence and extent of histological features including haemor-
rhage, thrombus, ﬁbrous tissue, lipid core, inﬂammation, neovascularity,
foam cells, and cap rupture, 39 plaques were graded as predominantly
stable, while 87 were predominantly unstable. Unstable plaques were
associated with a plaque area >95 mm2 (OR 4.15; 95% CI 1.34e12.8
p = .009), a juxtaluminal black area >6 mm2 (OR 2.77; 95% CI 1.24
to 6.17 p = .01) and a GSM <25 (OR 3.76; 95% CI 1.14e12.39). Lo-
gistic regression indicated that patients with the ﬁrst two features had a
90% probability of having a histologically unstable plaque. The model
was used to calculate the probability of having an unstable plaque in
each patient. The receiver operating characteristic curve using the p value
was 0.68 (95% CI 0.59e0.78).
Conclusions: Computerized plaque analysis has the potential to iden-
tify patients with histologically unstable carotid plaques. This model requires
validation, but offers the potential to inﬂuence patient selection for emer-
gency interventions and the monitoring of medical therapy.
Endovascular Technique for Arterial Shunting to Prevent
Intraoperative Ischemia
Österberg K., Falkenberg M., Resch T. Eur J Vasc Endovasc Surg
2014;48:126-30.
Objectives: The use of an intraoperative shunt is an established
technique used to reduce the ischemic time after acute arterial obstruc-
tion or in the prevention of hypoperfusion due to complex open vascular
or endovascular operative procedures. To date, described methods of
temporary extremity blood perfusion have required open surgical
techniques.
Methods: An endovascular shunt (ES) was formed by connecting two
introducer sheaths to each other, one positioned proximal and one distal to
an arterial obstruction. The ES method was used in patients considered to
be at high risk for prolonged lower limb ischemia in conjunction with a
vascular procedure and where shunt creation by open surgical technique
was not considered to be a practical alternative. The ﬂow capacity of the
ES was deﬁned in a desktop model.
Results: The ES method was used clinically in 15 vascular interven-
tions including eight complex endovascular aortic procedures, three open
aortic operations, and four procedures for acute limb ischemia. The shunts
were functional in all patients and there were no shunt occlusions. Postop-
eratively, there were no evident clinical reperfusion injuries. Flow analysis
revealed that the ES had a ﬂow capacity of 73% ﬂow capacity compared
to a Pruitt-Inahara shunt.
Conclusion: A new method of temporary blood shunting in connec-
tion to vascular procedures has been demonstrated.Development of an Automated Measure of Iliac Artery Tortuosity that
Successfully Predicts Early Graft-Related Complications Associated
with Endovascular Aneurysm Repair
Dowson N., Boult M., Cowled P., De Loryn T., Fitridge R. Eur J Vasc
Endovasc Surg 2014;48:153-60.
Objectives: Iliac artery tortuosity has been linked to the likelihood
of complications following endovascular aneurysm repair (EVAR). Mea-
sures of tortuosity can be established from CT images; however, the
reproducibility of existing scoring techniques has not been clearly estab-
lished. It remains unclear whether it is tortuosity at focal locations or for
the vessel as a whole that is most relevant to adverse events. The two
aims of this study were to develop an automated measure of iliac artery
tortuosity to assist with surgical planning by providing an objective
assessment of procedural difﬁculty, and to correlate this measure with
early postoperative outcomes.
Design and methods: Unlike existing approaches, the present mea-
sure of tortuosity considers spatial scale, which incorporates the effects of
local anatomy. A computerized imaging algorithm was used to segment
vasculature and establish a medial line and vascular boundary from contrast
enhanced CT scans of 150 patients undergoing EVAR. Two tortuosity mea-
sures were examined: curvature and vessel to straight-line length (L1/L2-
ratio). For a given spatial scale, the maximum tortuosity was computed
on both iliac arteries and the artery with the lower maximum was selected
for analysis. Correlation of tortuosity with early (<30 day) and longer-
term graft-related complications was assessed.
Results: Maximal tortuosity at a 10 mm scale was a signiﬁcant predic-
tor of early (<30 day) complications (p = .016 for curvature and p = .006 for
L1/L2-ratio), but not of long-term complications. Aneurysmal diameter was
independent of tortuosity (Pearson’s r value = .006).
Conclusion: The results demonstrate that, at a local scale, tortuosity
measures are correlated with early outcomes. The spatial scale at which tor-
tuosity is measured is important. The optimal scale of 10 mm implies that
adverse events could be linked to a focal anatomical location.
The Effect of Supervision on Walking Distance in Patients with
Intermittent Claudication: A Meta-analysis
Gommans L.N.M., Saarloos R., Scheltinga M.R.M., Houterman S., de
Bie R.A., Fokkenrood H.J.P., Teijink J.A.W. Eur J Vasc Endovasc Surg
2014;48:169-84.
Background: A number of reviews have reported the inﬂuence of ex-
ercise therapy (ET) for the treatment of intermittent claudication (IC).
However, a complete overview of different types of ET is lacking. The
aim of this meta-analysis was to study the effect of supervision on walking
capacity in patients with IC. It was hypothesized that there was a positive
treatment effect in relation to the intensity of supervision and improvement
in walking capacity (i.e., a “doseeresponse” hypothesis).
Methods: A systematic search in the Cochrane Central Register of
Controlled Trials, MEDLINE, and EMBASE databases was performed.
Only randomized controlled trials (RCTs) evaluating the efﬁcacy of an ET
in IC were included. Type of supervision, treadmill protocol, length of ET,
total training volume, and change in walking distance were extracted.
RCTs were categorised according to type of support: no exercise, walking
advice, home-based exercise (HB-ET), and supervised exercise therapy
(SET). A standardised mean difference between pre- and post-training
maximal walking distance (MWD) and pain-free walking distance (PFWD)
was calculated for all subgroups at 6 weeks, and 3 and 6 months of follow up.
Results: Thirty studies involving 1406 patients with IC were
included. The overall quality was moderate-to-good, although number of
included patients varied widely (20e304). The intensity of supervision
was directly related to MWD and PFWD. SET was superior to other conser-
vative treatment regimens with respect to improvement in walking distances535
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6 months of follow up was not signiﬁcant.
Conclusion: Supervised exercise therapy for intermittent claudication
is superior to all other forms of exercise therapy. Intensity of supervision is
related to improved walking distance.
Anemia, an Independent Predictive Factor for Amputation and
Mortality in Patients Hospitalized for Peripheral Artery Disease
Desormais I., Aboyans V., Bura A., Constans J., Cambou J.-P., Messas E.,
Labrunie A., Lacroix P. Eur J Vasc Endovasc Surg 2014;48:202-7.
Objectives: Anemia is associated with poorer outcome in coronary ar-
tery disease (CAD) and heart failure (HF), but data on patients with periph-
eral artery disease (PAD) are scarce, especially regarding the local (limb)
prognosis. It was hypothesized that anemia is associated with poorer prog-
nosis in patients hospitalized for PAD, and this relationship would be pro-
portional to the severity of the anemia.
Design: Prospective cohort study.
Materials: The Cohorte des Patients Artéritiques (COPART) is a
multicenter registry of patients hospitalized for PAD in three university hos-
pitals in southwestern France.
Methods: Clinical and biological data were collected at entry. Patients
were followed up to 1 year. Anemia was deﬁned by Hb< 8.2 mmol/L in men
and <7.6 mmol/L in women. The primary outcome was 1-year survival free
frommajor amputation. The secondary outcome was 1-year major amputation.
Results: Data of 925 consecutive patients (70.7 G 12.8 years, 29.2%
females) were analyzed. Patients were hospitalized either for revasculariza-
tion or medical therapy, with Rutherford categories 3 (25%), 4 (9.1%), 5
or 6 (55.1%) as well as acute limb ischemia (10.8%). Anemia was present
in 471 patients (50.9%). These patients were signiﬁcantly older, with higher
rates of hypertension, diabetes, clinical CAD, HF, chronic kidney disease,
and cancer, and with lower rates of smoking and dyslipidemia than their
counterparts (p < .05 for all). In multivariate models, anemia was signiﬁ-
cantly and independently associated (p < 0.001) with death and amputation
(HR 1.44; 95% CI 1.15e1.80) with similar ﬁndings for secondary out-
comes. A lower level of hemoglobin is associated with a higher risk of mor-
tality and amputation (HR 1.20; 95% CI 1.09e1.32).Conclusion: Anemia and its severity are independent predictors of
mortality and limb loss in patients hospitalized for PAD.
Incidence and Risk Factors for Venous Reﬂux in the General
Population: Edinburgh Vein Study
Robertson L.A., Evans C.J., Lee A.J., Allan P.L., Ruckley C.V.,
Fowkes F.G.R. Eur J Vasc Endovasc Surg 2014;48:208-14.
Objective/background: Chronic venous disease (CVD) is common,
but the incidence of venous reﬂux, a precursor to this condition, is un-
known. This study measured the incidence of venous reﬂux and associated
risk factors, and examined the association between venous reﬂux and the
incidence of CVD.
Methods: In the Edinburgh Vein Study, a random sample of 1566
men and women aged 18e64 years were examined at baseline. Eight
hundred and eighty of these patients were followed up 13 years and un-
derwent an examination comprising clinical classiﬁcation of CVD and
duplex scanning of the deep and superﬁcial systems to measure venous
reﬂux $.5 s.
Results: The 13-year incidence of reﬂux was 12.7% (95% conﬁdence
interval [CI] 9.2e17.2), equivalent to an annual incidence of 0.9% (95%
CI 0.7e1.3). The 13-year incidence of isolated superﬁcial, isolated deep,
and combined deep and superﬁcial reﬂux was 8.8% (95% CI 5.6e12.0),
2.6% (95% CI 1.2e5.0), and 1.3% (95% CI 0.4e3.2), respectively. The
highest incidence was in the great saphenous vein in the lower thigh
(8.1%, 95% CI 5.4e11.8). There were no age or sex differences (p >
.050). The risk of developing reﬂux was associated with being overweight
(odds ratio [OR] 2.1, 95% CI 1.0e4.4) and with history of deep vein
thrombosis (OR 11.3, 95% CI 1.0e132.3). Venous reﬂux at baseline was
associated with new varicose veins at follow up (p < .001): the age- and
sex-adjusted OR was 4.4 (95% CI 1.8e10.8) in those with isolated superﬁ-
cial reﬂux and 7.3 (95% CI 2.6e22.5) in those with combined deep and su-
perﬁcial reﬂux.
Conclusion: For every year of follow-up, around 1% of this adult pop-
ulation developed venous reﬂux. In two thirds of cases, the superﬁcial sys-
tem was affected. Venous reﬂux increased the risk of developing varicose
veins, especially when combined deep and superﬁcial reﬂux was present.
